To be fed, a king penguin, Aptenodytes patagonicus, chick must identify the call of its parents, in the continuous background noise of the colony. To study this recognition process, we played back to the chicks parental calls with acoustic parameters modified in the temporal and frequency domains. The parental call is composed of syllables (complex sounds with harmonic series) separated by pronounced amplitude declines. Our experiments with modified signals indicate that the chick's frequency analysis of the call is not tuned towards precise peak energy values, the signal being recognized even when the carrier frequency was shifted 100 Hz down or 75 Hz up. To recognize the adult, chicks used frequency rather than amplitude modulation, in particular the frequency modulation shape of the syllable. This structure is repeated through the different syllables of the call giving a distinct vocal signature. Our experiments also show that the receiver needs to perceive only a small part of the signal: the first half of the syllable (0.23 s) and the first three harmonics were sufficient to elicit recognition. The small amount of information necessary to understand the message, the high redundancy in the time and frequency domains and the almost infinite possibilities of coding provided by the frequency modulation signature permit the chick to recognize the adult, without the help of a nest site. For these reasons, the code used in the call of the king penguin can be regarded as a functional code, increasing the possibility of individual recognition in an acoustically constraining environment.
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In birds, many vocal exchanges, particularly between mates and between parents and young, occur at short range, over distances of a few metres at most (Falls 1982) . At these short distances, the signal is only weakly modified during propagation, by, for example, the ground effect, atmospheric absorption or geometric attenuation (Wiley & Richards 1978; Dabelsteen 1984; Dabelsteen et al. 1993 ). Nevertheless, even at short range, communication between individuals may sometimes be difficult, for example in noisy environments, such as dense colonies of birds. In these colonies, a continuous background noise is generated by sounds used for communication and by other sounds such as wind, waves, beak clapping and wing flapping. The level of ambient noise is high (more than 70 dB: Robisson 1991; Mathevon 1996) and consequently the value of the signal-to-noise ratio is low. In addition, the numerous vocalizations generate jamming in both frequency and temporal domains. Thus, it is difficult for individuals in the colony to extract information from the background noise. Seabird colonies are particularly crowded and noisy. Breeding on land and feeding at sea, mates are separated for days or weeks during the breeding season, but are faithful to each other and to their offspring (see Jouventin 1982 for penguins). The ability to recognize mates, parents or chicks is particularly important in seabird colonies, where nest sites are densely packed, increasing the possibility of confusion (Hutchison et al. 1968) . To find the egg(s) or chick(s), nesting birds also use landmarks, so to isolate vocal recognition in this study, we used a non-nesting species, the king penguin, Aptenodytes patagonicus.
King penguins breed on flat areas in homogeneous and dense monospecific colonies numbering thousands of birds (1.6 breeders/m 2 ; Guinet et al. 1995) . There are no nest sites: each bird carries its egg and then its small chick on its feet. At the end of the breeding cycle, as in our study, each individual is identified by its chick only by vocal cues (the 'long call' in the behavioural repertoire described by Stonehouse 1960) and a few landmarks (Derenne et al. 1979 for the king penguin; Jouventin
